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EVALUATION OF ANALYTICAL TECHNIQUES FOR THE DETERMINATION O F  TRAGI? ELEMENTS I N  C O X ,  
FLY ASH, FUEL O I L ,  AND GASOLINE - Darryl 3. von Lehmden, Robert H .  Jungers, and 

Robert E. Lee, Jr., Environmental Pro tec t ion  Agency, Nat ional  Environmental Research 
Center, Research Triangle  Park, North.Carol ina 277J1. 

The Environmental Pro tec t ion  Agency has i n i t i a t e d  a program o f  r o u t i n e  monitoring 
of f u e l s  and r e l a t e d  emissions f o r  elements i n  t r a c e  q u a n t i t i e s  ( a t  t h e  ppb l e v e l ) .  An- 
a l y t i c a l  method,com?arisons a re  underway f o r  twenty-six elements t o  determine optimal 
a n a l y t i c a l  schemes f o r  s e l e c t e d  f u e l  and emission matr ices .  Included i n  t h e  elements 
under inves t iga t ion  a r e  mercury, beryl l ium, l e a d ,  cadmium, a r s e n i c ,  vanadium, manganese, 
chromium, and f luor ine .  Methods compared include 'neutron a c t i v a t i o n  a n a l y s i s ,  a t o n i c  
absorpt ion,  spark source mass spectrometry, o p t i c a l  emission spectrornetry, anodic s t r i p -  
ping voltammetry, and x-ray fluorescence. The r e s u l t s  of  t h e  eva lua t ion  program a r e  
evaluated with respec t  t o  accuracy and prec is ion .  The r e s u l t s  from an in te r labora tory  
comparison f o r  t r a c e  elements i n  c o a l ,  f l y  ash ,  r e s i d u a l  f u e l  o i l ,  and gasol ine a r e  used 
f o r  the  evaluat ion of the var ious methods employed. The i n t e r l a b o r a t o r y  comparison f o r  
the  twenty-six t r a c e  elements showed t h a t  f o r  a t  l e a s t  seven t r a c e  elements i n  each of 
the  four  matr ices  t h e  reported concentrat ion ranges were g r e a t e r  than one order  of mag- 
ni tude.  The l a r g e  range i n  reported r e s u l t s  p o i n t s  o u t  t h e  need f o r  s tandard reference 
mater ia l s  c e r t i f i e d  i n  trace elements which a r e  e s s e n t i a l  f o r  method evaluat ion and 
q u a l i t y  control .  A program t o  brovide s tandard reference m a t e r i a l s  f o r  t r a c e  elements 
i n  coa l ,  f l y  ash,  r e s i d u a l  f u f l  o i l ,  and gasol ine  w i l l  be described. 
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